Electronic Supplementary Information 1: Proposed solvation model of redox center
. Proposed models taking account into non-covalent interactions among redox center/inert ions/water molecules within the solvaion shell of redox couples. a) structure making ions enhance HB network in liquid water; b) structure breaking ions weaken HB in bulk water; c) and d) redox centre attracts ions with opposite sign of charge to form a new ionic atmosphere; e) structure making ions make more order of water molecules in the solvation shell of redox center; f) structure breaking ions make more disorder of water molecules in the solvation shell of redox center. 
Electronic Supplementary Information 2: Stability of

Electronic Supplementary Information 3: Electrochemical measurement set-up and procedure
Electrochemical measurements were performed with a Biologic SP-300 potentiostat in an isothermal three-electrode electrochemical system under Ar atmosphere ( Figure S3 ). The working electrode (WE) is a platinum (Pt) rotating disc electrode (RDE) (Pine instrument). Potentials are referenced to a saturated calomel electrode (SCE). Steadystate open circuit voltage (OCV) of WE was measured at 1600 rpm. Electrical impedance spectroscopy (EIS) measurement was carried out at the OCV for frequency 20 kHz-100 mHz with an amplitude of 10 mV. To estimate exchange current density, cyclic voltammetry (CV) scans were performed at sweep rate 10 mV s -1 and rotation rate at 1600 rpm. Potentials were corrected for the ohmic resistance from the high frequency intercept of the real impedance, and the forward and reverse scans were averaged. The values of exchange current density were obtained by fitting cyclic voltammograms to the Butler-Volmer equation. For the temperature dependent measurements, the temperature of the electrochemical cell was controlled by a thermal bath circulator (Thermo Neslab RTE 7). 
Electronic Supplementary Information 4: Reaction entropy and temperature coefficient of redox couples
The redox reaction entropy∆ can be estimated by the temperature dependence of the formal potential !" of the redox couple:
F is the Faraday constant and n is the number of electrons involved in the corresponding redox process. The ratio !" / is also called the temperature coefficient of the redox couples, denoted by :
In an isothermal electrochemical cell ( Figure S3 ), potentials are referenced to a saturated calomel electrode (SCE), thus:
is the measured potential at the working electrode (WE); !"# is the potential of SCE at temperature T. Then, the redox reaction entropy ∆ can be expressed as, 
!"# ! denotes the standard potential of redox couples. The activity ! of specie i can be expressed as the product of activity coefficient ! and concentration ! :
Thus, we have,
In this work, all electrolytes contains equimolar redox species, thus, the measured OCV corresponds to the formal potential of redox couples: Figure S4 . 
Electronic Supplementary Information 6: Temperature coefficient of SCE reference electrode
The temperature coefficient of the saturated calomel electrode (SCE) was calibrated using a non-isothermal cell set-up ( Figure S5 ). Two independently thermostated cells (cell 1 and 2) were filled with 4 M KCl electrolyte and connected by a 4 M KCl salt bridge. Two identical SCE were used and inserted in the cells. For calibrating RE2, the change of the electromotive force !"# between RE2 and RE1 upon an increase of temperature difference at the two compartments was measured (the temperature of cell 1 was maintained at 22 o C whereas that of cell 2 increased from 20 o C to 60 o C by an increment of 10 o C). The temperature coefficient of the SCE corresponds to the slope of the plot of !"# against , approximately 0.3 mV K -1 as shown in Figure S6 . 
Electronic Supplementary Information 7: Error bar of reaction entropy measurements
The error bar of reaction entropy measurements was estimated based on ten independently repeated measurements. 
Electronic Supplementary Information 8: Determination of exchange current density i 0 from Butler-Volmer equation
To estimate the exchange current density, cyclic voltammetry (CV) scans were performed at sweep rate 10 mV s -1 and at 1600 rpm rotation. Potentials were corrected for the ohmic resistance from the high frequency intercept of the real impedance, and the forward and reverse scans were averaged. To extract exchange current density i 0 , cyclic voltammograms for overpotential η ranging between -0.03 V and 0.03 V have been fitted to the Butler-Volmer equation: 
)
Number of measurements
with charge transfer coefficient α=0.5, faraday constant F=96485 C mol -1 , idea gas constant R=8.314 J mol -1 K -1 and temperature T=293.15 K. Table S1 . The coordination number, Shannon radius volume of cations and unit cell size for each DFT system. 4-anion solvation shell due to the presence of cations. a) FT-IR spectra of CN stretching of electrolytes containing 0.2 M K 4 Fe(CN) 6 and 0.8 M chloride salts (CsCl, RbCl, KCl, NaCl, LiCl and TBACl) in water.
